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1
COATED COMPOSITE COMPONENT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to German Patent Appli-

cation DE 10 2015 225 467.4 filed Dec. 16, 2015, the entire
disclosure of which is incorporated by reference herein.

TECHNICAL FIELD

The present disclosure relates to a coated composite
component, comprising a composite component, a tluorine-
contaiming film and/or a fluorine-containing woven fabric,
knitted fabric or crocheted fabric, and a tear-off fabric, and
to a method for producing a coated composite component
comprising a composite component, a fluorine-containing
film and/or a fluorine-containing woven fabric, knitted fab-
ric or crocheted fabric, and a tear-ofl fabric.

BACKGROUND

When connecting components, for example when bond-
ing, welding, etc., the cleanliness of the surfaces to be
connected of the components 1s important for the adhesion
of the components to one another. In order to keep the
surface of the components clean before connection—ior
example during storage or transportation—there are various
options for providing the surface of the components with a
coating which can be removed before the connection pro-
Cess.

For example, a tear-ofl fabric can be applied to the
component which can be removed once again before the
connection.

Alternatively, a fluorine-containing film and/or a fluorine-
containing woven fabric, knitted fabric or crocheted fabric
can also be applied to the component, which can likewise be
removed before the connection. The use of films, including
for the structuring of surfaces, 1s disclosed for example 1n
DE 10 2014 005 146 Al.

There 1s a need for coatings for components which can be
applied securely, remain securely on the component during
storage, transportation, etc. and can easily be removed from
the component prior to further use, for example prior to
connection to another component, and for a correspondingly
coated component.

SUMMARY

One of the 1deas of the present disclosure 1s thus that of
providing a coated component which 1s protected against
contamination by the coating and can easily be rid of the
coating during further processing, and of providing a
method by which such a component can be produced.

A concept on which the present disclosure 1s based relates
to the fact that by a tear-ofl fabric, a fluorine-containing film
and/or a tluorine-containing woven fabric, knitted fabric or
crocheted fabric can be attached to a fixed position on the
composite component and thus not easily detached there-
from, but a point or surface of the composite component
which 1s to be processed further and 1s coated with the
fluorine-containing {ilm and/or the fluorine-containing
woven fabric, knitted fabric or crocheted fabric, does not
come 1nto contact with the tear-oif fabric. By using the
fluorine-containing film, for example a separating film,
and/or the fluorine-containing woven fabric, knitted fabric
or crocheted fabric, a good surface can be provided after the
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2

separation, but the films or woven fabrics, knitted fabrics or
crocheted fabrics conventionally have less adhesion to com-
posite components and can accordingly be detached more
quickly or easily, for example during transportation, storage
or processing. In the case of composite components, such as
laminates, which are only coated with such an easily detach-
able film or the woven fabric, knitted fabric or crocheted
fabric, 1t 1s diflicult to inspect the coating quality, for
example by ultrasound 1nspection.

When pulling the tear-ofl fabric ofl the composite com-
ponent, the fluorine-containing film and/or the fluorine-
containing woven fabric, knitted fabric or crocheted fabric 1s
thereby detached from the composite component. The point
comprising the fluorine-containing film and/or the fluorine-
containing woven fabric, knitted fabric or crocheted fabric
can then subsequently be easily cleaned, or additional clean-
ing 1s optionally no longer required when the composite
component 1s used again, for example 1s connected, e.g.
bonded or welded, to an additional component. By contrast
with this, at the points at which the tear-oif fabric has been,
cleaning can be more diflicult, 1n particular since a tear-oil
fabric conventionally has a greater amount of separating
agents, which are based 1n particular on hydrocarbon and/or
silicon.

The configurations and developments in the claims may
be combined with one another in any desired manner, within
reason. Further possible configurations, developments and
implementations of the disclosure herein also do not com-
prise explicitly mentioned combinations of features of the
disclosure herein described previously or in the following
with respect to the embodiments. In particular, 1n the process
a person skilled in the art will also add 1individual aspects as
improvements or additions to the respective basic form of
the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure herein will be described 1n greater detail
below on the basis of embodiments with reference to the
accompanying figures of the drawings.

In the drawings:

FIG. 1 1s a schematic view of an exemplary construction
ol a coated composite component according to the disclo-
sure herein;

FIG. 2 1s a schematic view of another exemplary con-
struction of a coated composite component according to the
disclosure herein; and

FIG. 3 1s a schematic view of yet another exemplary
construction of a coated composite component according to
the disclosure herein.

In the drawings, the same reference numerals denote like
or functionally like components, unless stated otherwise.

DETAILED DESCRIPTION

A coated composite component according to the disclo-
sure herein, comprising, in this order, a composite compo-
nent, a fluorine-containing film and/or a fluorine-containing
woven fabric, knitted fabric or crocheted fabric, and a
tear-oil fabric or peel ply, wherein the surface area of the
fluorine-containing film and/or of the fluorine-containing
woven fabric, knitted fabric or crocheted fabric 1s smaller
than the surface area of the tear-ofl fabric and smaller than
the surface area of the composite component. According to
specific embodiments, 1n this case, the fluorine-containing,
film and/or the fluorine-containing woven fabric, knitted
tabric or crocheted fabric 1s attached or fixed to at least three
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edges and preferably to all the edges of the composite
component by the tear-oil fabric. In this case, the tear-oif
fabric can cover the entire surface area of the fluorine-
containing film and/or of the fluorine-containing woven
tabric, knitted fabric or crocheted fabric. By fixing to all the
edges, 1t can be ensured that there 1s no point left at which
the fluorine-containing film and/or the fluorine-containing,
woven fabric, knitted fabric or crocheted fabric 1s detached
in part from the composite component, which could lead to
contamination penetrating 1into the component.

According to the disclosure herein, the composite com-
ponent 1s not particularly restricted, but comprises 1n par-
ticular such components for which, during further process-
ing, an extremely clean surface 1s important, for example
during subsequent connection to additional components,
such as bonding or welding, for example 1n the aviation or
automotive mdustries. Examples ol composite components
include components which are based on resin and/or plastics
material, wherein e.g. glass fibers, carbon fibers, aramid
fibers, etc. can be incorporated 1n the fibers or not, for
example carbon fibers. In this case, the composite compo-
nents can be 1n the form of both uncured, that 1s to say raw
composite components, and also cured composite compo-
nents. The composite component according to the disclosure
herein thus also comprises composite components which are
optionally still to be cured. One example of composite
components 1s carbon-fiber-reinforced plastics matenals,
wherein 1n this case, the carbon fibers and the plastics
maternials are not particularly restricted, and the materials
can be produced for example by corresponding infusion
processes or prepreg processes, €.2. by hot pressing or in
autoclaves. Examples of suitable resins for producing the
plastics materials include for example epoxides or vinyl
esters, e.g. epoxides which are cured at temperatures of
around 180° C. According to specific embodiments, the
composite component 1s a carbon-fiber-reinforced plastics
material.

Furthermore, the tear-ofl fabric 1s also not particularly
restricted. However, in particular, the tear-ofl fabric 1s stable
at high temperatures, and therefore also withstands tempera-
tures of 120° C. or more, preferably 150° C. or more, more
preferably 180° C. or more, for example during the curing of
a raw composite component comprising a polymer resin,
€.g. an epoxy resin, of the type which 1s used for example 1n
the case of carbon-fiber-reinforced plastics matenals. In this
case, according to specific embodiments, the tear-ofl fabric
1s not coated and i1n particular does not comprise any
fluorine-based layers which impair adhesion. According to
specific embodiments, the tear-ofl fabric comprises separat-
ing agents, which are based on silicon or hydrocarbon, 1n
order to ensure suflicient removal of the tear-ofl fabric from
the composite component. Suitable tear-off fabrics include
¢.g. those by Tygavac Advanced Materials such as Super
Release Blue or those comprising Super Release Blue by the
Precision Fabrics Group.

According to specific embodiments, the tear-ofl fabric
does not cover the entire surface area of the fluorine-
containing film and/or of the fluorine-containing woven
fabric, knitted fabric or crocheted fabric. This has the
advantage 1 particular—in addition to saving material—of
being able to reduce or prevent local drying of a raw
composite component, for example of a prepreg, during the
curing ol the coated raw composite component at points
comprising coatings of a fluorine-containing film and/or of
a fluorine-contaiming woven fabric, knitted fabric or cro-
cheted {fabric. For this purpose, according to specific
embodiments, the fluorine-containing film and/or the fluo-
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rine-containing woven fabric, knitted fabric or crocheted
fabric can additionally or alternatively comprise holes or
pores, wherein the holes or pores are preferably of a size
which prevents contamination, 1.e. for example 1n the nano-
meter range to the lower end of the micrometer range. In this
case, coating the film and/or the woven fabric, knitted fabric
or crocheted fabric with the tear-ofl fabric according to
specific embodiments to prevent contamination 1s then also
advantageous. The introduction of holes into the film and/or
the woven fabric, knitted fabric or crocheted fabric and/or of
openings into the tear-ofl fabric at the points which are
coated with film and/or woven fabric, knitted fabric or
crocheted fabric in this case can also take place 1n accor-
dance with the materials of the film and/or of the woven
fabric, knitted fabric or crocheted fabric or of the tear-off
fabric.

Likewise, the fluorine-containing film and/or the fluorine-
containing woven fabric, knitted fabric or crocheted fabric 1s
not particularly restricted. However, in particular, the fluo-
rine-containing {ilm and/or the fluorine-containing woven
fabric, knitted fabric or crocheted fabric 1s however also
stable at high temperatures, and therefore also withstands
temperatures of 120° C. or more, preferably 1350° C. or
more, more preferably 180° C. or more, for example during
the curing of a raw composite component comprising a
polymer resin, €.g. an epoxy resin, of the type which 1s used
for example 1n the case of carbon-fiber-reinforced plastics
maternals. Fluorine-containing films can be produced ifor
example by using fluorinated-hydrocarbon-based com-
pounds, and fluorine-containing woven fabrics, knitted fab-
rics or crocheted fabrics by using fluorine-containing fibers,
which can be produced from such compounds, wherein in
this case as well, the compounds are not particularly
restricted. The films and/or woven fabrics, knitted fabrics or
crocheted fabrics are also not excluded from comprising
additional layers which are not based on fluorine-containing
materials, but 1t must then be ensured that a surface of the
film or of the woven fabric, knitted fabric or crocheted
fabric, which comes 1nto contact with the composite com-
ponent, comprises fluorine-based materials and 1n particular
consists of or comprises the materials. According to specific
embodiments, the film and/or the woven fabric, knitted
tabric or crocheted fabric contains fluorine and comprises
only fluorine-based maternials. Examples of suitable films
include Airtech WL5200 and Richmond A6100.

By the fluorine-containing materials at the coating point
with the composite component, it can be ensured that no
auxiliary materials from the tear-off fabrics, such as sepa-
rating agent residues, remain at the coating points, which
materials can lead to degradation thereof during further
processing, such as bonding or welding. Separating agent
residues or generally auxiliary material residues from tear-
ofl fabrics can arise from deviations 1n the composition of
auxiliary matenals or process deviations, which can lead to
fluctuations during further processing, such as bonding or
welding.

The dimensions of the fluorine-containing film and/or of
the fluorine-containing woven fabric, knitted fabric or cro-
cheted fabric are also not particularly restricted according to
the disclosure herein. Preferably, the film and/or the woven
fabric, knitted fabric or crocheted fabric 1s not so thick that
stresses occur during the application of the tear-ofl fabric. It
1s preferable to use fluorine-containing films, since the films
can be applied more easily and are also cheaper.

According to the disclosure herein, it 1s additionally not
excluded that more than one fluorine-containing film and/or
one fluorine-containing woven fabric, knitted fabric or cro-
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cheted fabric 1s applied to the composite component—ior
example at various points, wherein 1n this case, at least one
fluorine-containing film and/or one fluorine-containing
woven fabric, knitted fabric or crocheted fabric 1s attached
to the composite component by the tear-ofl fabric, but
preferably all of the films/fabrics are attached. One or more
surfaces, according to specific embodiments also the entire
surface, of the composite component can also be coated with
the tear-ofl fabric, wherein at at least one point, a fluorine-
contaiming film and/or a fluorine-containing woven fabric,
knitted fabric or crocheted fabric 1s located between the
composite component and the tear-ofl fabric. If a plurality of
points of the composite component are coated with more
than one fluorine-containing film and/or one tluorine-con-
taining woven fabric, knitted fabric or crocheted fabric,
according to specific embodiments, the film or fabrics can be
removed during the further processing, even at diflerent
times or at the same time, so that tflexibility can be achieved
during the further processing.

According to specific embodiments, the fluorine-contain-
ing {ilm and/or the fluorine-containing woven fabric, knitted
tabric or crocheted fabric 1s located at a point at which the
composite component 1s to be connected to another com-
ponent. At such points, constant surface quality 1s important,
which can be achieved by using the fluorine-containing film
and/or the fluorine-containing woven fabric, knitted fabric
or crocheted fabric, wherein any residues from the films
and/or woven fabrics, knitted fabrics or crocheted fabrics
can easily be cleaned oil, e.g. by plasma treatment, for
example by atmospheric-pressure plasma or low-pressure
plasma. According to specific embodiments, the points can
then easily be inspected, 1n particular in the case of smooth
surfaces, e.g. by aerosol wetting, wherein a defined water
acrosol 1s applied. After the removal of the fluorine-con-
taining film and/or of the tluorine-containing woven fabric,
knitted fabric or crocheted fabric, the surface can also be
examined for remaining traces of fluorine, and thus the
surface can be examined.

According to specific embodiments, the fluorine-contain-
ing film and/or the fluorine-containing woven fabric, knitted
tabric or crocheted fabric 1s covered at least in part, 1n
particular completely, by a metal sheet. As a result, the film
and/or the woven fabric, knitted fabric or crocheted fabric
can provide additional strength and stability, which can
facilitate fixing during the subsequent application of the
tear-oil fabric and can also ensure that the film and/or the
woven fTabric, knitted fabric or crocheted fabric does not slip
out of position. A planar surface can also be generated as a
result. In this case, the metal sheet 1s not particularly
restricted, but according to specific embodiments, comprises
a metal such as Al and/or an alloy, or consists thereof. When
using perforated or porous fluorine-containing films and/or
fluorine-containing woven fabrics, knitted fabrics or cro-
cheted fabrics, the metal sheet can also be porous or com-
prise holes which are for example oriented accordingly. In
this case, the thickness of the metal sheet 1s preferably such
that, when applying the tear-ofl fabric, no stresses occur, e.g.
0.5 to 50 mm, preferably 1 to 20 mm, more preferably 2 to
10 mm. In this case, the metal sheet can already be applied
thereto before the application of the fluorine-contaiming film
and/or of the fluorine-containing woven fabric, knitted fab-
ric or crocheted fabric, or coated thereon after the applica-
tion of the film or fabrics.

According to another aspect, the present disclosure relates
to a method for producing a coated composite component, in
particular the coated composite component according to the
disclosure herein, comprising
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1) providing a raw composite component;

11) applying a fluorine-containing film and/or a fluorine-
containing woven fabric, kmtted fabric or crocheted fabric;
and

111) applying a tear-oil fabric;

wherein the surface area of the fluorine-containing film
and/or of the fluorine-containing woven fabric, knitted fab-
ric or crocheted fabric 1s smaller than the surface area of the
tear-ofl fabric and smaller than the surface area of the
composite component.

In this case, as already explained above, the raw com-
posite component can be a prepreg, which 1s still to be cured,
but 1t can also be an already manufactured composite
component, to which the coatings are to be applied. In this
case, a prepreg can comprise for example a curable liquid
such as a resin, €.g. an epoxy resin, or a curable foam, and
fibers, e.g. carbon fibers.

According to specific embodiments, the raw composite
component 1s an uncured raw composite component, 1n
particular an uncured carbon-fiber-reinforced plastics mate-
rial. In such a case, a step 1v) of curing the coated raw
composite component can follow the coating after the appli-
cation of the tear-ofl fabric, wherein additional steps are not
excluded from following on herefrom.

According to specific embodiments, the fluorine-contain-
ing film and/or the fluorine-containing woven fabric, knitted
tabric or crocheted fabric 1s applied to a point at which the
composite component 1s to be connected to another com-
ponent. In this case, a wide variety of connection geometries
can be achieved by the form of the film and/or of the woven
fabric, knitted fabric or crocheted fabric, the form of which,
for example as a solid body or hollow body, 1s not restricted.

According to specific embodiments, during the applica-
tion of the tear-ofl fabric, the entire surface area of the
fluorine-containing film and/or of the fluorine-containing
woven fabric, knitted fabric or crocheted fabric 1s not
covered. However, according to specific embodiments, at
least all the edges of the fluorine-contaiming film and/or of
the fluorine-containing woven fabric, knitted fabric or cro-
cheted fabric are covered by the tear-off fabric 1n order to
ensure suflicient fixing thereof to the raw composite com-
ponent. The entire fluorine-containing film and/or the entire
fluorine-containing woven tabric, knitted fabric or crocheted
fabric can also be covered by the tear-off fabric, or also the
entire raw composite component.

According to specific embodiments, the fluorine-contain-
ing {ilm and/or the fluorine-containing woven fabric, knitted
tabric or crocheted fabric can be porous or comprise holes.
Additionally or alternatively, the tear-ofl fabric can also
comprise openings at the points at which the fluorine-
containing film and/or the fluorine-containing woven fabric,
knitted fabric or crocheted fabric 1s applied, wherein it 1s to
be ensured that, in this case, the edges thereof are covered
by the tear-oil fabric.

According to specific embodiments, the fluorine-contain-
ing film and/or the fluorine-containing woven fabric, knitted
fabric or crocheted fabric 1s covered at least in part by a
metal sheet.

Examples of coated composite components are shown
schematically in the accompanying drawings, FIGS. 1 to 3.

FIG. 1 1s a schematic view of an embodiment according
to the disclosure herein, wherein a composite component 1,
in this case for example an uncured or cured carbon-fiber-
reinforced plastics material, 1s shown, to which a fluorine-
containing film 2 1s applied, which 1s covered by a tear-oif
fabric 3, wherein 1n this case, the tear-off fabric 3 covers for
example an entire side of the composite component 1,
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including the entire fluorine-containing film 2. Of course, as
described above, covers on a plurality of sides are also
possible, as well as fluorine-containing films on a plurality
ol sides.

One example of a coated composite component according,
to the disclosure herein, according to FIG. 1, comprises for
example a carbon-fiber-reinforced plastics matenial, to one
side of which a disc-shaped fluorine-containing film (e.g.

Airtech WL3200 by the Airtech Advanced Material Group)

1s applied, to which 1n turn a tear-oil fabric (Super Release
Blue by Tygavac Advanced Materials) 1s applied over the
entire surface of the disc.

FI1G. 2 1s a schematic view of a development of the coated
composite component from FIG. 1, wherein 1n this case, the
tear-ofil fabric 3 does not cover the entire fluorine-containing,
film 2, but rather only the edges thereot, firstly 1n order to
save material, but also to prevent local drying during the
curing ol the raw composite component, that 1s to say for
example an uncured carbon-fiber-reinforced plastics mate-
rial.

The embodiment shown schematically in FIG. 3 1n turn
builds on the embodiment shown 1n FIG. 1, wherein 1n this
case, a metal sheet 4 for stabilisation 1s applied to the
fluorine-containing film 1.

Although the present disclosure has been described on the
basis of preferred embodiments, it 1s not restricted to the
embodiments, but rather can be modified 1n various ways.

For example, already connected components can also be
coated 1n turn, 1n order to protect the components from
contamination once again after connection, for example
when the connection has taken place 1n a low-contamination
atmosphere such as a vacuum.

While at least one exemplary embodiment of the inven-
tion(s) 1s disclosed herein, 1t should be understood that
modifications, substitutions and alternatives may be appar-
ent to one of ordinary skill in the art and can be made
without departing from the scope of this disclosure. This
disclosure 1s intended to cover any adaptations or variations
of the exemplary embodiment(s). In addition, in this disclo-
sure, the terms “comprise” or “comprising” do not exclude
other elements or steps, the terms “a”, “an” or “one” do not
exclude a plural number, and the term “or” means either or
both. Furthermore, characteristics or steps which have been
described may also be used 1n combination with other
characteristics or steps and 1n any order unless the disclosure
or context suggests otherwise. This disclosure hereby incor-
porates by reference the complete disclosure of any patent or
application from which 1t claims benefit or priority.

What 1s claimed 1s:
1. A coated composite component comprising,
an uncured composite component;
a fluorine-containing film and/or a fluorine-containing
fabric disposed on the composite component; and
a tear-ofl fabric disposed on the composite component
and covering all edges of the tfluorine-containing film
and/or fabric;
wherein a surface area of the fluorine containing film
and/or fabric 1s smaller than a surface area of the
tear-ofl fabric and smaller than a surface area of the
composite component, and
wherein the tear-ofl fabric only partially covers the sur-
face area of the fluorine-containing film and/or fabric.
2. The coated composite component according to claim 1,
wherein the uncured composite component 1s a carbon-fiber-
reinforced plastics materal.
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3. The coated composite component according to claim 2,
wherein the carbon-fiber-reinforced plastics maternial 1s in
the form of a prepreg.

4. The coated composite component according to claim 2,
wherein the plastics matenal 1s an epoxy or vinyl ester resin.

5. The coated composite component according to claim 1,
wherein the uncured composite component 1s cured.

6. The coated composite component according to claim 1,
wherein the tear-ofl fabric and/or the fluorine-containming
film and/or fabric 1s/are able to withstand temperatures of
120° C. or more.

7. The coated composite component according to claim 1,
wherein the fluorine-containing film and/or fabric i1s dis-
posed on an area of the composite component that 1s to be
bonded to another component.

8. The coated composite component according to claim 7,
wherein the area of the composite component that 1s to be
bonded to another component 1s easily cleaned or does not
require additional cleaning.

9. The coated composite component according to claim 1,
wherein the tear-ofl fabric does not comprise any fluorine-
containing material.

10. The coated composite component according to claim
9, wherein the tear-ofl fabric comprises separating agents
based on silicon or hydrocarbon in order to ensure removal
of the tear-off fabric from the composite component.

11. The coated composite component according to claim
1, wherein the fluorine-containing film and/or fabric 1s
porous or comprises holes.

12. The coated composite component according to claim
1, wherein the fluorine-containing film fabric 1s covered at
least 1 part by a metal sheet.

13. The coated composite component according to claim
1, wherein the fluorine-containing fabric comprises a woven
fabric, a knitted fabric, or a crocheted fabric.

14. A method for producing a coated composite compo-
nent, comprising the steps as follows:

1) providing an uncured composite component;

11) applying a fluorine-containing {ilm and/or a fluorine

containing fabric on the composite component; and

111) applying a tear-ofl fabric on the composite component

such that the tear-ofl fabric covers all edges of the
fluorine-containing film and/or fabric;

wherein a surface area of the fluorine containing film

and/or fabric 1s smaller than a surface area of the
tear-ofl fabric and smaller than a surface area of the
composite component, and

wherein the tear-ofl fabric only partially covers the sur-

face area of the fluorine-containing film and/or fabric.

15. The method according to claim 14, wherein the
uncured composite component 1s a carbon-fiber remforced
plastics material, and the method comprises an additional
step of 1v) curing the coated raw composite component after
applying the tear-ofl fabric.

16. The method according to claim 15, wherein the
tear-ofl fabric and/or the fluorine-containing film and/or
fabric 1s/are able to withstand temperatures of 120° C. or
more during the curing step.

17. The method according to claim 14, wherein the
fluorine-containing film and/or fabric 1s disposed on an area
of the raw composite component that 1s to be bonded to
another component.

18. The method according to claim 14, wherein the
fluorine-containing film and/or fabric 1s porous or comprises
holes.
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19. The method according to claim 14, wherein the
fluorine-containing film and/or fabric 1s covered at least 1n

part by a metal sheet.
20. The method according to claim 14, wherein the
fluorine-containing fabric comprises a woven fabric, a knit- 5

ted fabric, or a crocheted fabric.
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